The article consider inhomogeneous and non-linear heat problems by applying the method of partial discretization of nonlinear differential equations, derived by Professor A. N. Tyurehodzhayev and methods of mathematical physics connected with the use of integral Laplace transforms. The aim of work is to obtain analytical solutions of boundary-value problems of inhomogeneous and nonlinear heat conduction by applying the method of partial discretization of nonlinear differential equations, establishing of regularity of heat distribution in the layer, which describe the differential equations in partial derivatives of parabolic type with variable mechanical and thermal characteristics, in some cases dependent on the unknown function itself. This paper addresses the following objectives: 1) Inhomogeneous problem of heat conduction theory with different dependences of heat conduction coefficient, heat capacity and medium density. 2) Non-linear problem of heat conduction with variable of heat capacity, density and heat conduction coefficient, which depends on the unknown function itself. In this article for the first time three were obtained analytical solutions of new problems of heat conduction with almost random variables and nonlinear thermal characteristics in the layer using the method of partial discretization of nonlinear differential equations of Professor A. Tyurehodzhaev by two variables, along with the integral Laplace transform.
ANALYTICAL SOLUTION OF THE INHOMOGENEOUS HEAT CONDUCTION EQUATION WITH HEAT INFLOW FOR THE LAYER
We consider the inhomogeneous nonlinear problem on heat conduction for a variable coefficient of heat conduction, heat capacity and density of the object under consideration. By applying the method of partial discretization of nonlinear differential equations [1] , we have obtained a solution of problem for the general case of the laws of change of thermophysical properties. 
Let's assume the following initial and boundary conditions are:
( ) ( ) ( ) ( ) ( ) ( ). Using the integral Laplace transform [2] ( ) ( ) 
By applying the Laplace transform to the initial and boundary conditions (2), we have By discretizing the first integration element of the right part, we obtain:
For brevity, assume that
Introducing the notation
By using the boundary conditions (4), we obtain:
where
By applying inverse Laplace transform, we obtain the original ( )
Let's define a formula for ( )
By discretizing the last element, we have 
Let's define the formulas ( )
By discretizing the last element, we have
. th Int. AMME Conference, 29-31 May, 2012 Let's define the formulas ( ) Then, equation (1) will be:
Assume the following initial and boundary conditions Thus, let's calculate the formulas ( )
, at calculated data 
THE SOLUTION OF ONE NONLINEAR HEAT CONDUCTION EQUATION WITH NO HEAT SOURCE
Let's consider the nonlinear heat conduction equation with variable thermophysical properties of the general form. Analytical solution of the problem is obtained by the method of partial discretization of nonlinear differential equations of Professor A. N. Tyurehodzhayev [3] and by means of Laplace transform.
The differential equation of heat conduction of the problem under consideration is:
It follows
Partial discretization of equation (24), gives:
By integration (26)
Considering boundary conditions (25)
where ( )
Definition of formula ( )
( ) ( )
Integrating (31)- (32), and writing for
Considering the initial conditions (22)
in points m t . 
, where ( ) 
CONCLUSION
We obtained an analytical solution of heat conduction by the coefficient of thermal conductivity linearly dependent on temperature, and with a variable specific heat and density, and built three-dimensional picture of the temperature distribution in the layer.
Results of the study can be used in establishing of inhomogeneous and nonlinear laws of heat propagation in layered soils with variable and discontinuous mechanical properties, in design of power engineering, aircraft, missile equipment and other industries under the influence of power and temperature. 
